The final pH is 7 3 and incubation is carried out in an atmosphere of nitrogen in a 37°C humidityincubation box (Chayen, Bitensky, Butcher, and Poulter, 1969 (Melnick, 1968) were not found necessary, and are also not thought to be desirable since substrate or cofactor exhaustion may become a limiting factor in cells which have an initial high enzyme activity. The formazan production in unfixed marrow cells protected by a 40% concentration of Ficoll was consistently greater than that obtained in cells fixed in 60 % acetone at room temperature (Quaglino and Hayhoe, 1960) , 100% acetone at 4°C (Melnick, 1968) , and 100 % ethanol at -70°C (Stuart and Skowron, 1968 or intramitochondrial (succinate) dehydrogenase activity by this means, and it is presumed that the damage to cytoplasmic membranes in smeared cells is sufficient in itself to allow relatively free passage of soluble chemicals of relatively low molecular weight.
CONTROL FILMS
Control films lacking substrate and coenzyme (c) and lacking substrate but including the appropriate coenzyme (c-NAD: c-NADP) were included with each marrow specimen studied. Both c and c-NADP invariably showed no formazan production or only an occasional formazan granule, while c-NAD usually showed more definite, but weak, diffuse positivity (Fig. 1) . This is probably due to the action of the dehydrogenase, together with added coenzyme, on a small amount of endogenous substrate (mainly lactate) retained within the cell, and the value for c-NAD therefore requires to be subtracted from the gross values obtained for the NAD-dependent dehydrogenases (lactate, glutamate, malate, and ox-glycerophosphate).
Attempts were made to dialyse out retained substrate by immersion of unfixed films in normal saline, glycylglycine buffer (005M, pH 7 6), and pyrophosphate buffer (0-005-0-015M, pH 7T6) (Wagner, Meyerriecks, and Sparaco, 1956) for periods of five to 60 minutes. Partial or complete cell lysis occurred unless Ficoll was incorporated in the aqueous solution. In the presence of Ficoll no selective removal of endogenous substrate was achieved: either no reduction in formazan deposition was achieved or equal reduction of formazan production occurred in the presence and absence of added exogenous substrate. Similar results were obtained when intact marrow cells were suspended in the same solutions for 18 hours at 4'C and then spun on to glass slides in a cytocentrifuge before immersion in the appropriate incubation solution.
RETENTION OF ENZYME ACTIVITY
The lateral shearing force required to convert the normally globular-shaped marrow cell into its familiar flattened form causes partial cytoplasmic membrane disruption. If the cell is then immersed in an aqueous incubation solution this is sufficient to cause loss by diffusion of intracellular substrate to give near negative control preparations. In order to test for loss of enzyme activity by the same mechanism, the unfixed marrow film technique, using 40% Ficoll, was performed in parallel with a second method in which 1 drop of marrow was added to 1-0 ml of incubation solution, also containing 40% Ficoll, in a test tube. Following incubation for 90 minutes at 37°C, the latter cells are washed once in 5 % glucose and spun directly onto glass slides in a cytocentrifuge, thus avoiding a lateral shearing force on individual cells (Stuart, Bitensky, and Chayen, 1969 (Stuart et al, 1969) . A 40% concentration of Ficoll may be used with either method. The advantages of the spread film technique include slightly larger and more easily recognized cells, considerably weaker endogenous control activity, and a more uniform enzyme reaction from cell to cell in the same film (Fig. 2) (Fig. 3) .
The use of these techniques, together with an objective estimation of the coloured reaction endproduct by means of scanning and integrating microdensitometry (Deeley, 1955; Chayen and Denby, 1968; Stuart et al, 1969) , should allow more ambitious studies of enzyme pathway interrelationships in normal and leukaemic leucocytes.
